Objective: To assess the anticoagulant therapy for non-ST-segment elevation acute coronary syndrome (NSTE-ACS) in China and to offer the rationale for establishing reasonable strategies to improve the prognosis of NSTE-ACS. Methods: A total of 1,502 patients with NSTE-ACS were recruited from 28 third-grade hospitals distributed in 14 provinces and cities in China from December 2009 to December 2011. The strategies for diagnosis and treatment, decided by each hospital respectively, were used for further analysis and comparison of medication, percutaneous coronary intervention (PCI), and end points for efficacy and safety assessment at 9 and 30 days following PCI. Results: A lower incidence rate (P < 0.05) was noted for efficacy and safety in patients with unstable angina (UA) than those with non-ST-segment elevation myocardial infarction (NSTE-MI). The prescription rate of unfractionated heparin (UFH), low-molecular-weight heparin (LMWH), fondaparinux, PCI, and single medication was 0.61%, 66.42%, 30.61%, 69.64%, and 70.74%, respectively. Conclusion: Compared with NSTE-MI, UA is featured with better prognosis, less severity, and different outcome. However, in clinical practice, the therapies for NSTE-MI and UA show no differences, which deserves great attention. In China, the most common anticoagulant therapies for NSTE-ACS are single medication, mainly based on LMWH and PCI.
INTRODUCTION
Acute coronary syndrome (ACS) encompasses unstable angina (UA), non-ST-segment elevation myocardial infarction (NSTE-MI), and ST-segment elevation myocardial infarction (STE-MI). UA and NSTE-MI are classified as non-ST-segment elevation acute coronary syndrome (NSTE-ACS). Lifethreatening NSTE-ACS is a leading cause of emergency and hospitalization in the United States. [1] It causes a lot of public expenditures. Its cost might account for a large proportion of worldwide health care expenditures in the future. [2] The basic medicine for the treatment of NSTE-ACS is anticoagulants. The common anticoagulants are unfractionated heparin (UFH) and low-molecular-weight heparin (LMWH), whose clinical efficacy has been proved by many clinical trials. A new anticoagulant, fondaparinux, with satisfactory efficacy and safety, may play a crucial role in the treatment of ACS. [3] Based on the clinical data of 1,502 NSTE-ACS patients, the study aims to assess the anticoagulant therapy for NSTE-ACS in China, explore the severity of its two subtypes, reveal the problems in the treatment of NSTE-ACS, and offer the rationale for establishing reasonable strategies to improve the prognosis of NSTE-ACS.
PATIENTS AND METHODS

Patients
A total of 1,502 patients with NSTE-ACS were recruited from 28 third-grade hospitals distributed in 14 provinces and cities such as Peking, Tianjing, and Hangzhou in China from December 2009 to December 2011. Among them, aged over 21 (WHO diagnostic criteria) with the average age being 63.8±10.6, 1,041 patients had UA and 461 NSTE-MI, of whom, 1,024 were male, accounting for 68.2%.
Methods
The project is a multi-center observational study. The patients with NSTE-ACS, who met the inclusion criteria for the study, were recruited. The strategies for diagnosis and treatment were not stipulated or recommended by the project organizers, but decided by the researchers in each hospital respectively. The researchers were only encouraged to adopt the therapies recommended in the present guidelines for the management of NSTE-ACS. The medicines and percutaneous coronary intervention (PCI) that the subjects received were recorded.
For the subjects who had better use of UFH and (or) LMWH, the type of medicine, daily dosage, and course were decided by the researchers based on the clinical manifestations. For those who had better use of fondaparinux, the medicine was administered by hypodermic injection (2.5 mg qd) for 8 days or until the hospital stay ended. The primary end points for efficacy (death, MI, refractory ischemia, stroke) and safety (hemorrhage) at 9 days and the secondary end points at 30 days following PCI were analyzed.
Statistical Analysis
The corpus was established using Epidata 3.1. The data were analyzed using IBM SPSS 19.0 and Stata 10.0 software. The count data were expressed by cases and percentage (%) and the normally distributed measurement data by mean ± SD. The measurement data were analyzed by t-test, analysis of variance, Wilcoxon rank sum test, and Kruskal-Wallis test. The count data were analyzed by X 2 test or Fisher's exact test. The differences were considered significant when P<0.05.
RESULTS
Comparison between UA and NSTE-MI
The prescription rate of single medication (restricted to anticoagulants) among patients with UA was higher than that among those with NSTE-MI, and the prescription rate of PCI among patients with UA was slightly higher than that among patients with NSTE-MI; yet, the differences were not statistically significant (P > 0.05).
The pretreatment hemorrhagic risk appraisal score of the UA group was lower than that of the NSTE-MI group (P<0.05). Lower incidence rates (P < 0.05) were noted for the primary efficacy and safety end points in the UA group than in the NSTE-MI group (Table 1) .
USE OF ANTICOAGULANTS
Among NSTE-ACS patients who received medication, the prescription rate of UFH was less than 1%, that of LMWH was more than 60%, that of fondaparinux was almost 33%, and that of other medications rather than anticoagulants was 2.36% (Table 2) .
Interventional and conservative therapies
Among NSTE-ACS patients, 456 underwent conservative therapy, accounting for 30.36% (95% CI: 28.04% ~ 32.75%), and 1,046 interventional therapy, accounting for 69.64% (95% CI: 67.25% ~ 71.96%). 
DISCUSSION
NSTE-ACS, composed of UA and NSTE-MI, is characterized by an imbalance between myocardial oxygen supply and demand. The most common cause is rapid coronary artery narrowing and myocardial perfusion reduction caused by a non-occluded thrombus that develops on a disrupted atherosclerotic plaque. [4] The clinical manifestations of NSTE-MI are similar to those of UA; yet they are more severe and lasting. UA may develop to NSTE-MI or STE-MI. [5] Compared with the NSTE-MI group, lower pretreatment hemorrhagic risk appraisal score and lower incidence rates for the primary efficacy and safety end points were found in the UA group. The differences were of statistic significance, indicating that compared with the NSTE-MI group, the UA group had lower hemorrhagic risk, higher safety, and better response to treatment. However, no obvious tendency was noted in the treatments (including single medication, combined medication, PCI, and conservative therapy) of UA and NSTE-MI, suggesting that in clinical practice, UA and NSTE-MI are treated similarly. UA and NSTE-MI differ in hemorrhagic risk, safety, and outcome; yet, the treatment of the two diseases did not show any differences, implying that the different types of NSTE-ACS are treated similarly and their differences in severity are neglected in clinical practice. To sum up, NSTE-MI is different from UA in prognosis and severity, but lacks specific treatment. Therefore, it is essential to classify NSTE-ACS timely, formulate early strategies based on risk stratification, and decide the specific therapies for different subtypes so as to improve the prognosis of NSTE-ACS, especially that of severe NSTE-MI. [6] Since the different subtypes of NSTE-ACS are treated in the same way, the overall anticoagulant therapy for NSTE-ACS was assessed, regardless of the differences among the subtypes. The anticoagulant therapy is an important part of NSTE-ACS therapy. It is recommended for Class IA in ACC/AHA guideline, which should be started immediately after antiplatelet therapy. [1] The common conventional anticoagulant agents for NSTE-ACS are UFH and LMWH. UFH has been applied widely in clinical practice and can be easily monitored, so it has been considered as an effective anticoagulant agent in 2002 guideline. [7] Compared with UFH, LMWH (including dalteparin, enoxaparin, nadroparin etc.) is characterized with longer half-life, higher bioavailability, and easier administration. Severe bleeding has been found in patients treated with UFH or LMWH, while the differences are not significant. [8] LMWH might replace UFH in elective PCI. [9] Fondaparinux, a new anticoagulant, has satisfactory efficacy and safety, which are similar to those of enoxaparin. [10] OASIS5 study has showed that compared with enoxaparin, fondaparinux is associated with a significantly reduced number of deaths in patients with NSTE-MI at 30 days (17%; P = 0.02) and lower rate of major bleeding (P < 0.001), and also revealed differences between the two agents in long-term followup. [11] Compared with conventional agents, fondaparinux is associated with lower rate of hemorrhagic risk, so it is likely to be a promising anticoagulant agent, especially for the patients with high bleeding risk.
According to GRACE report (2005) on the anticoagulant therapy for ACS in China, the rate of patients receiving UFH or LMWH is about 75% and that of LMWH is over 50%, among which the rate of enoxaparin is around 50% and that of other LMWH is 30%, indicating a high prescription rate of LMWH and no obvious tendency in application. [12] In our study, the prescription rate of UFH and LMWH was 0.61% and 66.42%, respectively, proving that the prescription rate of LMWH for NSTE-ACS in China is high and that of UFH is very low; that of fondaparinux is more than 30%; that of bivalirudin is zero; no obvious tendency (9-24%: LMWH made in China > enoxaparin > nadroparin > dalteparin) is seen in the application of LMWH. Our study has shown the present anticoagulant therapy for NSTE-ACS in China: the prescription rate of LMWH is high, that of UFH is very low, and that of fondaparinux has increased. Compared with conventional anticoagulants, fondaparinux has better efficacy and higher safety, so it should be more widely applied, especially for patients with high hemorrhagic risk, for whom fondaparinux could significantly reduce bleeding risk, improve prognosis, and decrease death rate.
As for high risk NSTE-ACS patients, stents might stabilize ruptured plagues. [5] The use of PCI at early stage could reduce long-term death rate and morbidity. [13] Our study has shown that compared with conservative therapy, the rate of PCI is high (69.64 vs. 30.36%), higher than that of PCI in China in 2005 (50%). [14] Generally, the high rate of PCI for NSTE-ACS suggests that early invasive treatment based on risk stratification has been accepted and applied in China. The clinicians should provide more care to the patients who have not received PCI, accounting for over 30%. myocardium. The most common antiplatelets are aspirin and clopidogrel. Aspirin should be administered to each patient with UA and (or) NSTE-MI unless they have contraindications; clopidogrel can reduce the rate of MI and death in patients with angina by 53.2% [5] The combined use of the anticoagulant and antiplatelet therapies could prevent the formation of thrombi effectively, so the combined medication is recommended. In our study, the rate of single medication is significantly higher than that of combined medication (70.74% vs. 29.26%). The lower rate of combined medication indicates that many clinicians in China are not aware of the efficacy of such medicine, so it should be known and used by more clinicians in the future.
NSTE-ACS affects health and happiness. We have compared the medication of its two subtypes, analyzed the efficacy and safety, PCI, and prognosis of the anticoagulant therapy for patients with NSTE-ACS, and provided the rationale for establishing specific and reasonable strategies to improve the prognosis of NSTE-ACS in China.
